Neurotrophin-4, alone or heterodimerized with brain-derived neurotrophic factor, is sorted to the constitutive secretory pathway.
Nerve growth factor and neurotrophin-3 (NT-3) are processed within the constitutive secretory pathway of neurons and neuroendocrine cells and are released continuously in an activity-independent fashion. In contrast, brain-derived neurotrophic factor (BDNF) is processed in the regulated secretory pathway, stored in vesicles, and released in response to neuronal activity, consistent with its role in modulating synaptic plasticity. In this study, we used vaccinia virus infection and transfection methods to monitor the processing and sorting of neurotrophin-4 (NT-4) in AtT-20 cells, which have been used as a model for the sorting of secretory proteins in neurons. Our data show that NT-4 is processed in the constitutive secretory pathway. The molecule is diffusely distributed within the cells and released, soon after being synthesized, in a manner that is not affected by cell depolarization. We further show that NT-4 and BDNF, when co-expressed, can form heterodimers that are constitutively released. In contrast, heterodimers of NT-3 and BDNF have been shown to be released through the regulated secretory pathway. Thus, NT-4, alone or when co-expressed with BDNF, is processed within and secreted by the constitutive secretory pathway.